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(54) FERROMAGNETIC OXIDE AND MAGNETORESISTANCE ELEMENT WHEREIN THE SAME 
IS USED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a large rate of 
resistance change at a relatively high temperature by 
providing a specified perovskite crystal structure and 
realizing a specified combination of the number of 
electrons. 

SOLUTION: A current flows between a first magnetic 
layer 2 and a second magnetic layer 4 through an 
intermediate layer 3 by connecting voltage and current 
terminals to a electrodes 6, 7. In the process, 
magnetoresistance change according to the difference of 
magnetization relative angle of the first magnetic layer 
and the second magnetic layer, etc., is produced. The 
first magnetic layer 2 has a perovskite structure 
expressed by a composition formula expressed by A 
(B1 1-x, B2x)03 wherein A is an ion of at least one kind 
of element selected from alkaline metal, rare earth, Bi, 
Cd and PdT, etc., B1, B2 each is ion of a transition 
metal. When the number of electron existing in an 
outermost shell (d) orbit of any selected from 3d orbit, 

4d orbit and 5d orbit is n1, n2 (n1>n2), respectively, a combination (n1, n2) of the number of 
electron is any one selected from (4, 1), (4, 2), (4, 3) (5, 1) (5, 2), (5, 3), and (x) is 0.3-0.7. 
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[ 0 0 3 0 ] *fc. ±B««afila3(W-«C*Jt»-r«. 3£BB 

4l>T£k>K*^Cc£Kl/Cl>£C4*472Ltr». c 

©#g i/i^ttKjcna. ^aaaaftt*©*^*^* 
h^*ss»^w^6fe«esrsc4*sT#5. 

C©i&£. BWt«ttfltSW«Stttttlc4te'). (till© 
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[0 03 1 ] c©<fc^«:. ^O^*^ hgMSSf**© 

fe©#5f^?-4 ttt&&attPi±*&tt*'*tm 

a. ««JWK*ctt. d^©jeai4rt©^fc:>©l«0S 

j*tbfifn#*B*te<j«:ffi < & 0 . aaUBffifcHiJfeWffcti 
•T4/c«f>K:fflc»6n'C*/cji^©«Be«8F©^cH2^«:<fc 
[0 03 2] ±B88«ttaS* : ?-«:telf»-C». <P® 

5 ^tc«fc S£;&lia*agMI£tt«sB£tstc < < ft 

[0033] ±B««H8!/aw-«:**» , c«. 
^*s^p^x*-r n«a*wr*BMt«*^rt»c:4*»» 

"MBH**--^ Mi»*#rSBMbtt4 
«i. ^xx-T'T.ttA hG8f±#4it I W{*4©M©f& : F5£ 

[0 03 4] ±l3fi^,ffita*-T-iC*5l^-C«. *H 

fi) h>*JH*a4J5c*5BWOE!fiBB : F"C«. <fc«3JS^?« 
[ 0 0 3 5 ] iiBffimSta^-T-KiiJl^-CB. 4>IHI 

<tu»f»e4iWfr*i/if». c©?a»ffit^^-c«. ^sp 

S5l?©A#3* i PID"C*o'Cfe> 2^©Ittft®»(bli 
«Sft36Jffla-T5*:*{c. S0>©BSttl*©S8<MB>itft«r*(l 

WK^bL/»l»fiBEttf^«. ^a^*-/ hB8Ett^t?*o 
Tfe, **.xl?-a*4 H8ttflc4«awtc'«»bri»«« 

[003 6 ] ftiB. «K t&iSlOKfbB. SWt*|fid*»ffi*f 
Wtc^ftaaffift*! 2 0 0 O e JUTOJHNBfpcXftS' 

». «ft^30*fffi?c«It»J: "5 fe, ^ft < 4 fe 1 0 O 
e . 0$. h < « 5 0 0 O e felfciSl,»J*S»»"C. ^b^ 

isi*ss:{fcrsc4*s»$i/U. 
[0037] c©n^. m.it)s^iim\t^m^m^t 

bttt. W-aJEPflffiS^(fiI* s fflMbHlt«4 ft 5>«t 5 ftJfc 
tt»*tt*fllit*:58tt». **l»B. lWB8tt)*Wr* 



n 



i)mi&jfaimitom^ft&ZffiZ.X\,>rj; < T 
-r&to*>. 5att#gtt;£L-c«:. S&b^faa^bl^o 
<m.*ffi*.X^X<b. C©Sfttt#K:. gJgfc&'rrSO© 
^tett^^S-eft'*. &<b#iaj*^bUii<T*C£ 
#-C#-5. C©J-5fc8Bttfl*£Lt:« t J&tm^tiiSrW 

[00381 C C"C. ff^ft:£1£*«-f S6&t£tt:£ LT 
«, *f>& < £ t>—-fi$ltiCisVZ>lxM?f-mk& 0 . 5 <fc *) 10 

ttiLtB. CoPt»m 10 0Oe£Lh©&SB 

gij©sai£fl*£mo-tigg-rs£. satt&RaK-gKsssiffl 
s^m^icj:*), wb-^^^buKx^i&ttfl^-r* 

[0 03 9] C©*§^. £3£8&t4f*£ GT. a- 

Fe.O,, NiO, C oO^J:5'C^«igin;©»^fvf 

smifc. fiffifcgiaffiTy-K^fct&wsi&f^fec* 20 
a*. ^i4©i«tis®?ii4i*:*ffl^ *£. smmmtfr 

[ 0 0 4 0 ] K&Sat&tfci Or (J. illj£5£: RQ0 3 "C 

(c*$i»r. r«. Tfrxv&m. T)\<*>v±m&.m> # 

±JH. Bi> CdfcJ^'PbJtP^iSfcfftSiK.K £fe 1 
«©-✓ ^T&O. Qti. V. Cr, Mn. Fe, C 
o. Ni, Cu, Nb. Mo, Tc, Ru. Rh, P 
d, Ag, W, Re, Os, Ir, PtisiMu^ 30 
3i£ft&2J>tt< th l«©7cSI©-Y*>t?&&ib©£ffl 

[0 04 1 ] CC-C, Q'*. =^&ff5'c'*. V, C 

r". Cr', . Mn", Mn". Mn', Fe 4 *. Fe 
". Fe", Fe*. Co". Co 4 *. Co". C 
o". Co*. Ni". Ni". Cu". Nb*. M 
o". Mo*. Tc". Ru 4 *. Ru", Rh", Rh 
", Rh". Rh*. Pd". Pd", Pd". P 
d". Ae". W". W*. Re". Re". Re', O 

s", Os". Os", I r 4 *. I r 3 \ 1 r". I r 40 
*. Pt". Pt". Pt". P t"fcJ:t>*Au"#>6 
jM«ft£4>&< £fe lt»f*U>. Q'i. RQO^ 
<*£ ItWWHfeHilW: 3 ft* «fc 5 tc jlft S ft*, 

[0 04 2] C©J:5tt^o:r*;&-f h8JiS£Wr*S 
3£Sai4#£fl3l>££. WSLfcH*#©«*tj^*S&< 



(7) 1^2000-357828 

12 

KJiSiag -CS&Safcl-ft&^fc ft t. » £ I » -5 £ . 
[0 04 3 ] C©<fc5fc*m<fc OT«. {ft*.'*. SrF 
eO„ BiCrO,, CaRuO,, Sr.NiMo 
O s . LaFeO,, PrFeO,. NdFeO,, SmF 
eO„ EuFeOj, GdFeO,, TbFeO,, Dy 
FeO„ YFeO,. HoFeO,, ErFeO,, Tm 
FeO„ YbFeO,, LuFeO,, LaCrO,, P 
rCrO,, NdCrO,. SmCrCfW^n 

[0 044] fcfc. ±.stftnicRZ.X . B i F e O, . 
PbCrO,. La,.,Bi,,,CrO„ SrFe,.,M 

oc.c^cD^nT'x*^ ywutmzm^x 

>il/7 0SSl^1'5CaFeO l .„ SrFe 

nicR*. x fflv^-c fe±is £ 6 ft s . 

[0045]Jfc, ig1114£^ir £ 
£, fiS^Si^^b^^aiTimSiEfccfc^lE^rS^Satt 

Stt^WTSJSSSil^il/T'-t. Sija!©*m©fl!s> F 
e-Mn. Ni-Mn. Pd-Mn. Pt-Mn, I r 
-Mn. Fe-Ir. Cr-Al. Cr-Mn-Pt. 
Fe-Mn-Rh, Pd-Pt-Mn. Ru-Rh-M 
n. Mn-Ru. C r - A 1 m&ttf £ IA>, 
[0 04 6] ±iBtt»JBSai*K*rt»Ttt. 3£H 

mfl5m®*5. Au. Ru. Rh. Pd, I rfciO'Pt 
j&^jStfft Z'Ptt < £ 1 a* 1 6 & 5 C £ tfift £ 
Cfte.©7nS»> ^a^*^ HS814f*£K'fbS7cJ5lt> 
*iic3f, ffi;fS*bK:<<. ^fiintfiS^©^.* 1 
Sfc. «»i6taf^©5^g£t§£{b©S/NJ:b£ 

*m?z>ft. ^mmmx^ 4$«cK&$t>iRr>, is® £ 

[0 04 7] ±lfifiB»Sta^«:fcU-Ctt. m\t 

«.». ccD^r«. >pt£< t$>2~o<DmtK<Dffl8iW m 

mffitn$^K:*it>Ttt. HJ^«:J:5Se^©/cJ&K:. 
5attft©fiBMb§g«l«Jg|*9©^lSj{c*!IKg3ftS. C©/c 

mvttbzm^zz tic**), rmwimit, m 
at&m&ttez. t<D£>?rj:mvi<D®.&m, Jits©* 



13 

Wtfc££t?BB&&«:W:, (La, Ba),Cu0 4 CJ:5 

[0048] c ©j: 5 sfiam«tA^^ 

>U xfeSSB&t \£*s&—MRC <fc £ffittf*l5)±©iaftJ£ 
fl*#ec 9 L/*»b, tpHtt^fS^©!*^ 

ita>ii»ffiin^b#f#e>tt&. cct, 
*SJ|i&4^©3|&#?fr6^3nTi>T gfc, £ 

C 0 0 4 9 ] 3! fc, B8tttft«:«itr^H»ttA«at*ffl<.> 
fca^iltfe, ±tail5)«©^A^#6nS. C© 

[0050] *3m<D®MWnm*<Dm<D— mmi*. 6> 

fc< 4*>2 0©?S8tt(*4 < tttWtfci*^. ffifB^Rflf* 

fe8&14f*©4>£r < 4 4> 1 -3#s. ±§EMi^<D^m&m^ 
££f*4 Tiii. &fiB14&E5JI4©ilJIf*-C&&C4 

[0051] -hfssemseis-?«:j:n}i > 
4, wc»iM^t*wr45iaatt^)ii 

fiX-T Z> C 4 K. i 0 . 3S$Et£#Jg)i i*j© x f >ftW£&ffi 

[0052] *^©em®Ea^©S/cSiJ©— 0^ 
«. #S&S*Lh«:. Sfl©5attB, Iff 2 ©BBSS. H» 

tijiam i <DKffli*s j: zmtsm 2 ©affii^fiia^pa® 
jtM***tt*wr*att». *5«fco'i 000 

*-5C4«r#ii4T^. 

[0053] ±E»»JlHa*T-(c J:ti«. »S©?5 
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[0054] CCt?, O-Ct*. MgO, S 

i, SrTiO,f(Dfi B m Al.O.-TiCf 

[0055] ±ra««iias*^»c4ji»rtt. 4>fc < 4 t> 

[0056] ±iaa»sta^«:*jc»-ctt. m 1 ©«&& 

[0057] #.®&mm±^<Dmm<D&f&<oM&^ & 
tcwiHsnftt***, 0>J^.«. m ©sates, fimii. » 

20 2©att®*J<fcc«S{b^® ; S:C©IW«:^RSLr4>J: 

[0058] $tc. ^m<omsiMtAm^<D$ e> «:?(!© 
mfb^SB^c©)®^^^^^]!®^*. miia^i 

©6B14S . misam 2 ©?S14)1*5 <k t^mTia^ 3 ©BSffil^ 
^S«n-2)^i>ft < 4 4> 1 oj&»±EEiKiD5S«tHWb»* 
£<*4or*if) > mflB^l©HteJSteJ:a c Bufa^2©e 
30 .ffiB35*ffffi»l©*lfflB*^OT«^WK:^L.-C*5 

o . msm 2 ©fisttii*? i zm&m 3 ©isteJi^Hiifa^ 
2©4Jra®*/rbT^MW«:«i^b-r*5»3. mrfas^b^ 

yiOOO e^<Dfi9^£#?5flB^*&9l;&l& 
t,>Ttw»>r*5C4%!RF®l4f S. 
[0059] ±IB«5m®!n*-?«:*JC»r«. m«. 58 
fbSc^f tc <k »5 ®5£ 3 n/c^ 3 ©BStt® ©£&' 

^2©*HIl ; &^b-C02©SSt4@«cJ!3!i#WK:f^ffl 
■T-S/c^k:. iii2©I8t£®©fi51b£^nH2X$y&a«*> 
40 S^bT@3tr#.5*^^C4^t^ 0 

[ o o 6 o ] m i ©ettJitt. iia^iatt^b^?:^^ 
a*j*tA». c©t§^. ^2©iat4Ji*Jcfco'^3©mtt 

iiOtSJ, Co, Co-Fe, Ni-Fe-Cof* 
«F*U<. JBIIVai nmKLh4-r£C4JW£b(,>. * 
2 *»«t C«B 3 <Dffi&m<Dmmit 2 0 n m«T*W* L» 
C». *?t. »2©*F5H4U-C« > Ru, Cu. Agf 

^i©^ra®«. ±fa-cifraft«:-^t»Tai 

^fc^*ffll»4C4*s»3EL/^. mi©*fflJl©»* 
50 tt,>)l$fe±fa©4*J f 3'C*-5. ISl©4 1 M@4Ut:. 
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it. 0. 3nmJBLhl. 2 nm^T^jSS-C&S. 
[006 1 ] ±§B?5^Jg^-?«:tec»r ±fa4PHi 

[0062] *mi<Dm&mK^<D*fcmoy-im 

it. ^fiStt«S±«:, J&1©«B&J1. WaJSfccfcO f m2 

£umEm2<DW&m*>h&iZti2>'j>ti;< 4*> 1 -?ifi± 
&Mtt®&mmimz3L#£ L-ofe o . 3r§asg 1 ©as 

!tKfctts^p^*#-f h*£iMfti§© [oo 1} . [i 
l 0} (ill} *6»fn*4>tt< 4*> l-?© 

[0 06 3 ] ±iaSB««HS3R7-«:j:n«. xexottfb 

[0064] JhR»»J«i3RT-ri«, Kttttltfb'flf&£ 
ttiTSflBttJMfctt'WBIJB**. IWE«ttJi4|inB«tJ|BI 
M 4 OftmtP h i tr # * is +• JH&B L/ fc?*|g-C£> S C 4 

^n^n©&®14^©8Wb#fta%0ffl>l^< 

[006 5] ftw&&m±te&f3m%&iscistcjm*m 

[0 06 6] C©«te. #®I4*«4 l/"C*Bft»K* 
<fc5te. Wiemi£S»^«cii@ll*j&£t-£c4## 

[0 06 7] *#W*CB. »«SS=&4 0 0 

*C«±7 5 0"CJ«T4 l/fcXSKttffiCCj: QJR&Stifc 

ifflararaafirrawKtt* (Pt?fc c«iii©i#f4-ct;t 

(1 1 1) ffl) ft»S*fl[(CElSlS*SC4*«-C**3&» 

[0 06 8] S!l©0!)4 UrW. SSSfc. T*=f 

> 4 BHR 4 6 ftSSUtt©^^ » * 'J > <fc 0 

[0 06 9]Sfc. ^fiBttSffi±{C^JgjS*»^0?t^ 

t> 1 *«jfSgE£ 5 5 0 *CfeLh7 5 0 *CJWT4 L/fc 
K£^aK±UJ&E£0fc«tNfc*C4##*lA». ^ 
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[0070] ±e&tt*tt&fc^S£naCT-tC* 
t,»-C«, *fflJl#> SSSfifc 2 0 0 -CW±7 5 0 *CW 
T4 0fcfc^«^J:9JBlfcUfc»'C*9. ISBtBgia 
K*>l>t h >*JHW«BflW5C i#B* I/O. h> 
*JH$g©iS3 *J J: ^ *#4>fc OfflSUKn^ 

-f M&j§«MrrS4$«:i*. 5 5 0*CfeU:©*«SS# 

10 [007 1 ] 

[0 0 72] £tt. ##691©. Htt*-C*^^P^X* 
h«36*l*olWbei3&s*»ftT?**»^. »*©-fe9 

[0 073] Ste£ft9!<Dlt& JfflJjS©3fil>5Btt*4#-3 

20 Wb«*JW*r lpe ( y * » f • ^ « - 

m-CXSB5t)Sa(cJ;0^JiS-r^C4*iSft-C*S. X£ 
JiHg$*©4>'Ctt, MB E (t^»5--tf-A-xt 

4/* H3>x/<v*y>^, y ~> if, mi^i 

af-yr? h^'-?*y>^ -f*>t-A^-»<9*y> 
^tctt^sftsx."*** y>y^f3Wf*n». en 

fcfeK, aSSS^^ft < 4 5 5 0 -CfelJi7 5 0 "Cfcl 
30 T4T-5C4, j&]g&K:cni=>©iSKjfi^ 
■C. «^ffi-rSC4*5M$L/0„ 
[0 07 4] Sfc. Cft6©»tt{*«C*sl,>T. ffirt©- 

tcsa»**w<c36*6sai*tT5c4. *i8i«: 

6. 3 5 0 0 COTSg^^S-r 5 C 

[0075] wt. ^m(o^MoBBic^{,>xm^m 

40 ®S-C*io S/tS2«CCDS J ? L cO»iBS-C*S„ 0© 
&M 1» *ia®3. 3a&B0tl/ft:& 'JV 

&J1 4 . 4a. ±S15ffl^@ 6 *$ J: CTFSPfflS®7 

(V) fe<fco'miife ( i ) J»**WW*c&-c. j»i © 

«ttJ12 4J»2©SBttJB4 4©IB«:. *fa®3?:^br 
miiS^nS. C<D4*. 01©p14B<tm2<D6Stt@ 

©wbffi»ft©^f«:iCD3't«»aifiSC{b*^G s. 

50 [ 0 0 7 6 ] m 3 *s<fcC/ia4 CCtt LtcMOBMVit. 0 
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«>r«>-5„ c©«fc5&*ftJ$fc:-r*t4-C» !E©4E2tffiiJ 

to o 7 7 ] @2*i<j:o*04«:teC5r t mm-?z>'gffi& 

E«. *HJf3 afcJ:tf02©&t4Ji4a£/rf £C4 

02©&14JI4 aKfc^T£D£.6B»ffi;t/igMb4, 1 1 
©SStifUf 2, 4JfHJf 3fc£tf02©&t£J14(c*s(,>T£ 10 

is j: vn 2 <Dtmm 4 ©fg^rMS* . *ran 3 a *$<£ 
(«*.« i/'i oowt) -rntfja*. 

[ 0 0 7 8 ] gfc. cn6©3fflt>rMfS©fl5a?££/:< T 
fc&fc. «iltfH5©J:9«:. TSB/IMffi 7 #0 1 ©E8 
14J!2tcft&®&lrr£7f28g> 06©<£5K, »&14b 

om&m 2 ©ejaaw^^cwsb-e*?). */c07 & 

S (, > »0 8 ©*$*J&» . 1 iKiTift^® 8 ZWCtttcm 

[00791 ^9, mio. 01 lit, t>-r*ifc*«± 

^fbS -£&©&*. £4LT02©®t£Jf 4 4#9, 01 
©BBttli2, 02©S81^4©£E8'ttJi©®<btI*WIK: 
L fc«««a»SM foW£ D 4 C 4 K ft * . 09 ©«E& 

&>titu:mirci>*) % h i o ©flt&ts. mit&ismQ 

[oo80]ii2, 0i3. 0i4«, u-rn*>0 9 
-0 1 1 vmt&em 9t«tu ©mccTJffltss * 40 

[008 11 015 *s J:tflS 1 6 »sa{t^5£JB9 ifitt 
±»«cJ5tft3hfc»JB*wr. 0l5©8fJiKtt, 01© 
2 *H-*WB^©J^K«8lT?* 0 . 0 1 6 ©« 

at*. s«i*j+^iaffiia©«^«:wsfrca>s. 

[00821 01 7 J:tf0 18(t 015, 0 1 6 © 
0 1 ©5B14J12 (c% It, ffiSHSOT»««8 *KWVt 
*>©-C<fc-5. 

[0 08 31 &*5, gUbOBTCK. «aWftflME«l©* 50 
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*^Uft:fe©-C*«3. ^W©5B»ffi*ai J ?-t*-h8S«« 

aKrC/S^&Ti&H (seed®) £gffi_BC« UTTERS 1/ 

«£JBibLfct>©*ffi^T4^*«#l/-CfcJ:<, 8Mb 

*>©*iHC»Tfc«fcl». 
[00841 

[fsttwi (usstm i ) *mmm-vi*. n^w^mKm. 

"Ctt. «*©*tf*£fi«£JI4l,-r. 08 4I3«©«J&© 

waaajw-T-*. ^ ^* h p>x/< » * y > ^#4 u v 

[0 0 8 51 [WBWPk BSJ9> flWMK] 
S«l : LaAlO,. 

01©$£teJg2 : «*©K-f JS<&5 0nm. (S 
KSK5 5 0~7 5 0*C 

*ra®3 : SrTiO,, J1^5nm. fiS^iSK 

65 0*0 

02 ©«f£JB4 :Fe, 1 0 n m. (SMSSSiS 
itei^f*5 : SiO,, SSJSSSt^S 

±SPfflm®6 : P t. 
TSPffl«ie7 : Pt. 
Ti6^® 8 : P t. 0 0'C 

[0 08 61 01©6B14J1402©IStt)li«> 

tt*JBJfcOfc. ^cte. 0l©fi514a<t02©B514)l©?l 
<bSSfA^I»J»il^T4J: , 5K:»fiSbfc. BHbft 

A r : O, = 9 : 1 Og&Ft Ufc„ ^*3. ®3Rfi**4>& 
[00871 a«©mHft«KI*l/fctiMR. iSC^J^ffi 

-</c$SmK:S-^^, C©®)S©'fb^ : S:A I B ! 0 6 4S 
€r^^.. hKAS^^V^A 1 . A 1 . Btf 

4 htcA*-<*>*B i , B'4*s*. jg-tx-en©-^^ b 

n,) «CO(,»-C*4fe-ClSa*ff-3/ci|g*€:^l{C^ 

r. 

[00881 ft*. TEBMt««S*fiB6ttft4 Ot)8l» 

fc*-fo i -vi#tt*sii5eLfc4c5. i>-rn^> h>* 
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[0089] CC-C, A'ttK\ Na^©T^*'J^ * , B\ B' -Yaf>(D^©^th«+ 1 2 ttzi, 

M<D A'UjlBa". Sr", Ca'*^©TJV [0 090] 

*y±S^H©W^>. Cd'^fcttPb"!:, A"«* 



<n x . 


n.) 


A 1 


A' 


B 1 


B' 


(4. 


1 ) 


A 1 * 


A'* 


C r" 


Mn" 


(4. 


1) 


A" 


A 1 * 


C r" 


Mn" 


(4. 


1 ) 


A 1 * 


A 1 * 


Cr" 


Tc" 


(4. 


1 ) 


A" 


A" 


Cr" 


Tc" 


(4. 


1 ) 


A 3 * 


A 3 * 


Mn" 


T i " 


(4. 


1 ) 


A" 


A 1 * 


Mn" 


Mn" 


(4. 


1 ) 


A" 


A 1 ' 


Mn 3 ' 


Tc" 


(4, 


1 ) 


A 3 * 


A" 


Ru" 


T i" 


(4, 


1 ) 


A" 


A 1 * 


Ru" 


Mn" 


(4. 


1 ) 


A 1 * 


A 1 * 


Ru" 


Tc" 


(4. 


1 ) 


A" 


A 1 * 


P d" 


T i" 


(4. 


1 ) 


A" 


A 2 * 


Os" 


T i" 


(4. 


1 ) 


A 1 ' 


A 1 * 


O s" 


Mn" 


(4. 


2) 


A 1 ' 


A 1 * 


Cr" 


Ru" 


(4. 


2) 


A 3 ' 


A 1 ' 


Cr" 


Ru" 


(4. 


2) 


A" 


A 1 ' 


Mn 3 * 


Ru" 


(4. 


2) 


A 1 * 


A 1 * 


Ru" 


Ru" 


(4. 


2) 


A 1 * 


A 1 * 


Os" 


Ru" 


(4. 


2) 


A" 


A" 


V 1 * 


Ru" 


(4. 


2) 


A 1 * 


A 1 * 


F e" 


Ru" 


(4. 


2) 


A 3 * 


A 1 * 


Nh" 


Ru" 


(4. 


2) 


A" 


A'* 


Mo" 


Ru" 


(4. 


2) 


A" 


A 1 * 


Mo" 


Ru" 


(4. 


2) 


A" 


A" 


W" 


Ru" 


(4. 


2) 


A 3 ' 


A 1 * 


W" 


Ru" 


(4. 


2) 


A" 


A 1 * 


Re 3 * 


Ru" 


(4, 


2) 


A" 


A 3 * 


C r" 


Mo 4 * 


(4. 


2) 


A" 


A" 


Mn 3 * 
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T) 2 + 


O s ** 


R h 3 * 


v 4 , D J 


TV * 
u 


u 




Pt ,f 


(A R , l 


TV* 




0 s 4f 


P t 4 + 


(4. 6) 


D 3> 


D" 


F e 4 * 


Rh 3 + 


(4, 6) 


D" 


D" 


F e 4f 


p t it 


(4. 6) 


D 3 * 


D 1 * 


F e 4 ' 


Pt 4t 


(4, 6) 


D" 


D'* 


Co 5> 


Rh 3 * 



(17) ^2 00 0-3 57 8 2 8 

32 



( A 

V 4 , 


b ; 


TV ¥ 
U 


JJ 




R h 3 ♦ 

rv. ii 


( A 


d ; 


jj 


jj 




P i 4 * 


/ A 


« "v 
b ; 


u 


n 3 * 
u 


M O 


P + 4 * 


/ A 

\ 4 , 


b ; 


U 


TV ♦■ 
jj 


T7/J ♦ 
W 


P + 4 ♦ 

i X 


t A 

(4, 


ft "\ 
o ; 


JJ 


u 


i\ e 


R K 3 ♦ 

rx n 


( A 

\ 4 , 


b ; 


U 


JJ 


R a 3 * 


P + 4 ♦ 

i X 


/ A 

\ 4 , 


b ; 


u 


u 




R V» 3 * 

rv. n 


( A 


b ; 


u 


jj 


Jr X 


P + 4 ♦ 


f A 

\ 4 , 


ft ^ 
b ; 


JJ 


TV ♦ 

jj 


t> r 


P H 4 ♦ 


/" A 

(4, 


b ; 


JJ 


Pi 3 *■ 
JJ 


\A n 3 * 


P n 3 ♦ 


V 4 , 


d ; 


U 


n 2 * 
JJ 


m n 


P H 4 ♦ 

p a 


(4, 


b ; 


u 


Pi 3 * 

JJ 


m n 


i r 


/ A 

(4, 


ft "\ 

d ; 


lJ 


JJ 


K U 


r e 


(4, 


6 ; 


JJ 


U 


K U 


p 3 ♦ 


(4, 


a \ 

D ; 


D 


D 


D mm * * 
K U 


D A 4 ♦ 

p a 


/" A 

\ 4 , 


o \ 

D ; 


JJ 


JJ 




P A 4 ♦ 

P U 


f A 

\ 4 , 


b ; 


U 


pi 3 + 
JJ 


K U 


PV c 2 * 

KJ S 


/ A 


ft 'v 
b ; 


JJ 


Pi 2 «■ 
U 


K U 


i r 


\ 4 , 


r "v 
b ; 


JJ 


n 2 ♦ 
JJ 


P J 6 * 


r e 


(4, 


ft "v 
b ; 


JJ 


p»i * 
JJ 


r a 


T7 a 2 ♦ 


f A 

\ 4 , 


ft "\ 
b ; 


1J 


JJ 


r a 


P r» 3 ♦ 


/ A 

v 4 . 


ft N 

b ; 


JJ 


JJ 


r a 


P H 4 * 

p a 


/ A 

K 4 , 


ft "\ 
b ) 


u 


Pi 2 * 
JJ 


r a 


R a 1 + 


{ A 

K 4 . 


ft 

b ; 


n 2 *■ 
u 


Pi 2 * 
JJ 




Pi c 2 ♦ 
vj S 


( A 

\ 4 , 


ft \ 
b ; 


1J 


p»l ♦ 
JJ 


p a 


O c 2 + 

vJ s 


( A 

K 4 , 


ft ^ 
b ; 


JJ 


Pi 1 * 
JJ 


jr a 


T r 3 ♦ 

i r 


V 4 . 


b ; 


n 3 * 
U 


Pi 3 * 
JJ 


Vj S 


T7 o 2 * 


( A 

S4, 


ft *v 
b ; 


JJ 


Pi 2 ♦ 
JJ 


Pi e 4 * 

\J s 


P r» 3 * 


V 4 , 


o ; 


1J 


U 


u s 


P H 4 ♦ 

p a 


/" A 

(4, 


b ; 


JJ 


JJ 


u s 


P r! 4 ♦ 
P U 


V 4 , 


ft > 


T~\ 3 ♦ 
U 


JJ 


Vj S 


O c 2 * 
vJ S 


(4, 


b ) 






u s 


T t* 3 * 

j r 


( A 

\ 4 , 


7 ; 


n 3 * 
U 


Pt 3 ♦ 
JJ 


K U 


P n 2 * 
O 0 


( A 

\ 4 , 


( ) 


n 2 ♦ 
JJ 


Pi 2 * 
JJ 


jr a 


P n 2 * 


( A 

\ 4 , 


( ) 


n 3 * 
JJ 


Pt 1 * 
JJ 


P H 6 * 


P n 2 * 


( A 
\ 4 , 


( ) 


n 3 * 


P» 3 ♦ 
U 


w S 


P n 2 ♦ 


( A 
\ 4 , 


/ ) 


n 3 * 
jj 


n 3 * 
jj 


r e 


P n 2 * 


( A 
\ 4 , 


1 ) 


n 3 f 
jj 


Pi 2 * 
JJ 




P n 2 * 


V 4 , 


( ) 


n 2 * 
u 


Pi 2 * 
JJ 


P t 6 * 


P n 2 * 


( A 
\ 4 , 


/ ) 


n 3 f 
jj 


Pi 1 * 
JJ 




P n 2 * 


( A 
K 4 , 


( ) 


n 3 * 
jj 


TV * 




IN 1 


( A 
\ 4 , 


f ) 


n 3 *■ 
jj 


n a * 
u 


R ii * f 


IN i 


( A 
\ 4 , 


( ) 


jj 


jj 


P H 6 f 


IN 1 


( A 
\ 4 , 


( ) 


n 3 * 
u 


LJ 




IN 1 


( A 
\ 4 , 


o ) 


n 3 * 
jj 


u 


R n 4 * 

rv. u. 


N i l + 

IN i 


( A 
\ 4 , 


ft 


n 3 * 
u 


TV * 
JJ 


R n 4 * 
rv. u 


p u 


(4. 


8) 


D" 


D" 


Pd" 


N i l + 


(4. 


8) 


D" 


D 1 * 


Pd" 


N i ,f 


(4, 


8) 


D lf 


D" 


Pd" 


Pd lt 


(4. 


8) 


D" 


D 1 * 


Pd" 


Pd 2 * 
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( A 


ft } 


TV* 


D 3 * 


Os 4f 


N i 2 * 


( A 

\ ft » 


ft 1 


n 5 * 

u 


D J * 


O s 4f 


P d 2 * 


( A 
\ ft i 


ft ^ 


u 


TV + 


F e 4 * 


N i 2 * 


( A 
\ ft i 


ft 


TV* 




Fe 4f 


Pd 2 * 


( A 
\ ft . 


ft ^ 


u 


IV 


C o s * 


N i *♦ 


( A 
\ ft • 


ft ^ 


TV * 


iv 


Co 3 * 


P d 2 * 


( A 
\ ft » 


ft ^ 




TV * 


P t 6 * 


N i 2 * 


( A 
\ ft i 


ft ^ 

o ) 


TV f 


TV* 

IV 


P t ** 


N i 2 * 


< A 
\ ft » 


ft "1 




TV* 

IV 


P t 6 * 


P d 2 * 


( A 
\ ft » 


ft ^ 

o ) 


TV f 


TV* 

IV 


P t 6 * 


P d 2 * 


( A 
\ ft • 


ft 1 


n 3 f 

Lf 


TV* 

IV 


Mn 3 * 

IVi 11 


A u 3 * 


( A 
V ft . 


ft 

o ) 




TV* 


R i] 4 * 


P t 2 * 


v. ft . 


ft ^ 


u 


n 2 * 

Lf 


R ii 4 * 

rv u. 


A ii 3 * 

n Vl 


\ ft . 


ft ^ 


n 2 ♦ 
u 


TV * 
iv 


P B * 


P t 2 * 

1 V 


f A 
\ ft • 


ft ^ 
o ) 


n 3 *■ 

Lf 


TV* 

IV 


p H 6 * 


P t 2 * 


V ft , 


ft ^ 


u 


n 1 * 

iv 


P d B * 


A u 3 * 


Y A 
\ ft , 


ft ^ 

O ) 


n 3 f 


n 3 * 

Lf 


O s 4 * 

vV o 


p t 2 * 


f A 
\ ft , 


ft ^ 


D 3 f 


TV* 

iv 1 


o 4 * 


A u 3 * 


f R 


ft ^ 

D ) 


n 3 * 


n 3 * 

IV 


M n 2 * 

1V1 11 


P t 4 * 


^ R 


ft ^ 


TV * 


TV * 
JJ 


F *3 3 * 

r c 


R h 3 * 

1 V 11 


Y R 


ft ^ 

D ) 


jj 


TV * 
JJ 


17 ^ 3 * 


P t 4 * 


f R 


ft , \ 
D ) 


n 3 f 


TV * 
JJ 


T r 4 * 


R h 3 * 

IV 11 


f R 


D ) 


jj 


TV * 
JJ 


1 r 


p + 4 * 


f R 


ft ^ 


TV * 
jj 


TV* 
JJ 


T r 4 * 


P i 4 * 


f R 


ft ^ 


jj 


TV * 
JJ 


R n 3 * 

rv. u. 


P h 3 * 
i ii 


f R 


ft 


n 3 * 


TV * 

Lf 


R n 3 * 

IV u. 


P t 4 * 
i 


f R 


ft 1 
D ) 


TV * 

Lf 


TV * 

• IV 


o <? 3 * 


P h 3 * 


f R 


ft ^ 
D ) 


n 3 * 

Lf 


TV* 

IV 




P t 4 + 


f R 


R ^ 


TV * 


TV* 

IV 


Co 4f 


R h 3 + 


( R 


ft } 




D 2 * 


C o 4f 


P t 4 + 


f R 


ft ^ 


D 3 f 


TV* 

IV 


Co 4 * 


pt 4 * 


f R 


ft ^ 


n 3 f 


TV* 

JV 


T c 2 * 


P t 4 + 


( R 


ft } 


TV f 


TV* 

IV 


R h 4f 


R h 3 + 


f R 


ft 




TV * 

IV 


R h 4 * 

IV 11 


' P t 4 * 


f R 


ft ^ 


TV ' 

Lf 


TV* 

IV 


R h 4 * 

IV 11 


P t ** 


( R 


ft ^ 


TV* 


TV * 

IV 


Re 2 * 


pt 4 * 


( R 




TV * 


D 3 * 


Mn 2f 


P d 4 * 


( r 


R ^ 


D 3 * 


D 3 * 


Fe 3f 


Co 3 * 


f R 


R 


D 5¥ 


D** 


F e 3f 


P d 4 + 


f R 


R ^ 




D 3 * 


F e 3 * 


I r 3 * 


( R 


ft > 


n 3 ¥ 

Lf 


D 3 * 

IV 


I r 4 * 


F e 2 * 


( R 


R ^ 


n 3 * 


D a * 


I r 4 * 


Co 3 * 


( R 


R ^ 




D 2 * 


I r 4 * 


P d 4 * 


f R 


R ^ 


n 3 * 
iv 


D 1 " 


I r 4 * 


P d 4 * 


( R 


R ^ 
O } 


D 3 * 

LJ 


D 3 * 

IV 


I r 4> 


0 s 2 * 


( R 


R ^ 


VJ 


IV * 

IV 


I r 4 * 


I r 3 * 


(5. 


6) 






Ru 3f 


Co 3 * 


(5. 


6) 


D" 


D 3 ^ 


Ru 5> 


Pd 4 * 


(5, 


6) 


D St 


D 3 ^ 


Ru 3 * 


I r 3 * 


(5, 


6) 




D 3V 


Os 3 * 


Co 3 * 
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(5. 


6 ) 


D 


r\ 3 ♦ 
D 


O s 


P a 


(5, 


6 ) 


D 


D 


u s 


1 r 


(5, 


7 ) 


D 


D 3 


T _ 4 »■ 

I r 


Co 


C 5 , 


7 ) 


D 


P. 3 ♦ 

D 


C o 


U 0 


(5, 


7 ) 


D 


D 


R n 


O 0 


( 5 , 


7 ) 


u 3 


T\3 * 

D 


F e 


XT C 3 ♦ 

N 1 


(5. 


rr \ 

7 ) 


D 


D 


I r 


N 1 


(5, 


7 ) 


D 


D 


Fe 


P a 


( 5 f 


7 ) 


D 3f 


D 3 


F e J * 


P t 


(5, 


7 ) 


D 3 * 


D 3 * 


I r 4f 


Rh l * 


(5, 


7 ) 


D 3 * 
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Pa 


(5. 


7 ) 


D 3f 


D 3 


T 4 1- 
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T — 2 ♦ 

I r 


(5, 


7 ) 


D 3 


D 2 * 


T 4 4> 

I r 1 


T™1 4. 3 + 
P t 


(5, 


7 ) 


D 


r\ 3 + 

D 


Ru 
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N 1 


(5, 


7 ) 
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D 


O s 
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N l 
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(5. 
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D 


T _ 4 ♦■ 
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Pa 


(5, 
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D 3 * 
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C o 4f 
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Nl 


(5, 


8 ) 
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D 
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N l 


(5, 


8 ) 


D 3 * 


£3- 


R h 4 * 


P d** 


(5 t 


8 ) 


T"\ 3 ♦ 

D 3 


D 


R h 


T™> J 2 ♦ 

Pa 


/ FT 

(5. 


8 ) 


D 


D 


Fe 


A 3 ♦ 

A u 


(5, 


8 ) 


D 


D 


T — 4 *• 

I r 


O 4- 2 + 
P t 


(5, 


8 ) 
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D 


T _ 4 * 

I r 


A - ■ 3 ♦ 

A u 


(5, 


8 ) 


D 


D 


Fe 


C u 


(5, 


8 ) 


D 3 ' 


D 3 * 


Fe 1 


A 3 * 

A s 3 


(5. 


8) 


D 3 ' 




I r 41 


Cu 3 + 


(5. 


8) 


D 3 ' 


D l * 


I r" 


Ag Jt 


(5, 


8) 


D 3 * 


D 3 * 


Ru i( 


Au u 


(5. 


8) 


D 3f 


D 3 * 


Os" 


Au 3 * 



[ 0 0 9 8 ] IfiCtt. D.E.O.^c-S^P-T'X*^ h 
ti«. y> zttO. 5KE6^C> S *<*WtC«. 0. 

3^y^o. 7, o^z^ i-vmmonmtmhtiz. 

Cd". Pb*\ D 3 *«La 3 *^CD#±ScD-r^>r& 

[009 9] ±KWW*ffll»rc»^««ai»iaC<t* 40 
». Co,.Fe,.*»l©aBttflt«:ffll»yt»i^©«»JS 

ffitn^lt^li. ERttlBS#* lOOOOeil, ^St?CD 

[0 10 0] (HJS0!I3) 1*5^^2 

1 3 0 0*C~ 1 7 00'Ci Otc. 
5 ^ i»x**H-*X*t?PI'<ytiC*. ^-rtik^n:/* so 



[0101] BS2 mm, Jl» 1 mmKjjE^lafc&fiS 
2T) r©Sfl«UHrtSMfcfcW'*;te. <r>r*i©-5»^* 

[0l02]ft*j. ±Ea%k0fi. 2tc*»t»r, A-f* 

^IWW^^^SLa 1 *. Ba", P 
b". S r'\ K-fWSW'. 
[0 10 3] (*»«4) *S6»«rtt, H14*C» 
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IX -7tf* bV>Z>*y $>)>#&£') 

icxvm+zrmistc. fln,»fctm*. mm. im&ft- 

WK 1 : SrTiO, (001)® 

Hn©5Bt£@2 : Sr, (RuMn) O.^OT'X*^ h 



1*50111, J&JgiaK5 5 0~7 5 0'C 
: SrTiO,, JS*5nm. 

6 5 0*C 10 

s&2<D5ei4B4 :mi<Dm&m±mcmt®tfw. m& 

5 0 rim 

: SiO, Rg^Mg^S 

±g&fflS@6 : Pt, j&mU&.'SM 

TSiJfflsS7 : pt, sa&ia&gia 

T*6mffi8 : P t, ^KiaK4 0 0~7 5 0'C 
mt^mm 9: SrFeO, (^n^*-fF fcW& 
t£) . JP<&3 0 nm 

c o i o 4 ] msmiA$Htmii, 4o%±fcofc„ cc 

t?*>, _hiEi8*Wgi/^{b35tt, EPMSS* 1 0 0 0 O e 20 

[0 1 0 53 (SU&0!I5) 018itmc. 
* hB>^/'i y $ ') > V W7? A -Wt. <fc<3gl 

^fmifc. fflofct****, IS/5. S&M^iifc 

®Kl : S r T i O) (001)1 

m©fiB14J!2 : S r , (MnP t) O.^a^**^ h 

mm 

i*50nm, J&®j&K5 5 0~~7 5 0°C 30 
<PmM3 : S rT i Oj, 5nm, 

6 5 0*C 

®2©l»4B4 :S««M«fcD. % 1 ©fiBtt/filSJDI&fb 
^fJS (J5#5 0nm. RJiSa5 5 0~7 5 0'C) £ 
NiFe (J¥*2 Onm, lj£J^?&KSS) ©SJUtBR 

(3£stc (2) ji-r^>s@) 

±3JIttff 6 : P t . JSMSS^S 

Tapffl^@7 : pt, fiS^?aa^a 

: P t , J£JgSS4 0 0~7 5 0 *C 40 
mX&%M§ : F e M n , 4 5 n m , fffi&WtfSSi 

[oio6] msmsmtmt. 3 5%<t&orc. c c 

-Cfe. ±IE?a«^t^b^«. EflfllKSI?* 1 0 0 0 O e 

[0107] IMfcfttmSfHRr *i§1^©x^ 9 
(JSig^fti Ut, A r : O, = 9 : 1 ©g^-CfPSS: 

(#R« (30 0) ~ (450) "CO t^CtVi^^ 50 
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l >3lffit* i&Hlfe!^ 6n Z> C £ -3 tc. 
[0 1 0 8 3 *fc, T«U^@'SrfPST?>lgKfc, X'<9 
WX4Ar : O, = 9 : 1 ©^frCft^bft:. COi 
5 cc&^fcSTSSJJirr SC<kK:«fc«3, Ttts 

Sgtt. SSB£PJDffi|n]ffit?S>^ (001) StCfBinl 
?"*££*>«:, ib^+i/t^fil/l< fc-ofc.. C© 
flglSH*. Ptti*>D-C&<. Au, Ru. Rh, Pd, 
I r-C*>l5)«-C&ofc. $/ca«iaS«4 0 0'C~7 5 

[0109] -en-en<DJSffii, wtafsaifctt. -* 
5a«*-c^-r s c £ (ct <3 . — ffts^ttfctf # bfc. 

1 ©8&t£H*|3]— JSfo<Dm®tp-CWiMls. ^tcm 1 8© 

(^M^i5) -cte&tt ! £iEmtm2(DW&mzm- 

[0 110] {t$&l,tcm*<DKX7-V is**-?**) . 

la 1 4©#fiRK:fgDfc^ j fc , «^ i om&mifi. s^ia 
1 8 vmi&icm ctcm^-citm 2 ©3BttJi£##. ^ 0 
©Mi* 0 &^siH$M»j?K^-r?8tfb*ss3K @S3 

Jl©£&*S£&flHt<fc&fc©£S:btt£. pj«©tf>± 
#>%)m*. 8WbS^K:±fB©JSSieffiR©fi6. CoP 

t^<b*©««?s^t*^*ffi^/c»^, mt& 

5£H(C 1 T«±©lStitSfaMfb«:^ei4«*44fflC\ C 
[0111] Sfc±iBHiSM©5^, SI 4©iffi£-C 

«, s^b^5®i«:fflt^c. ^o^-f bJK^saiaMi 

UtSrFe 0, *fflC^c*s. C©ffe«:fe^B i C r 
O s , CaRuO,, Sr.NiMoO.^UFeO,, 
PrFeO,, NdFeO,, SmFeO^EuFe 
O s . GdFeO,. TbFeO,, DyFeO,, YFe 
03, HoFeO,, ErFeO,, TmFeO,. Yb 
FeO,, LuF e 0,(^3)0 rO„ PrCrO,, N 
d.Cr-O,, SmCrO,. BiFeO,, PbCrO,. 
/'L a , . jB i 0 . x C r 0,.(sj^e „ . (M cj t {f6,p<D'< 

[0 112] *&8«JKfi»?-£t/t. S^fiS14)S©G 

5. ®!S^pg«r^-r-5.^uresei{b^f ^cifeni 

«|-C&^ SfcSl 8©mETC«. ^b3c®l£^?>^ 
Vl7st>4 YKmmmL\^-CY eMniffll«, C 
©ffiK, Ni-Mn, Pd-Mn, Pt-Mn, Ir- 
Mn, Fe-Ir, Cr-Al, Cr-Mn-Pt, F 
e-Mn-Rh, Pd-Pt-Mn. Ru-Rh-M 
n, Mn-Ru, C r - A 1 ^T?4>PI^©^*^f hti 

[0ii3]ifc, 014 ©«^-c», ±.mf8Mf&ft-e 
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jaai/fc. ptTMi. mt&im, mi ©semi. 

o-ck, ptriame. shi©5«14ib, f&3© 
^©^iKgo5&^fi!n^(^#f#6ftfc. — 

fi£^^^MLTcn6©)l*^fiS;L/. *SH1££ 
me.n/t. ±fBM3US0II©^© I -V*5M±£a(5EL;fc 

[0 114] (5QfefiS|6) 08(Ci*D. v^* hn>^. 
-> £ <; > ?m t 'J v y v 4 - fficc J: «3 fKT-£fm O 

fc„ m^tctfmz, mm, fm3kt$tti>ic. 
-r. 

[&ffl*m, mm. f&mu&i 

1 : SrTiO, 

mKom&mz :mmuK>. Ba, <ru i o o.^ 

p-T-^^-C hlMbtt (m&5 0 nm, E&gia&5 5 0~ 20 
7 5 0-C) <t, FeCo£Jii§£Bi14® 0?<& 1 Onm, 
EHBS&gS) i©fflffl«fiic (*Efc2JiroSHB) 

rpmm3 : Aim (m& 3 nm. i&mmmmm) 

£50 mTorr©K^#Hm «Fe :/ ^ * 

•^mthXmcT^^-y r Xfl|jS©A 1 , o 3 
mzoyffl&MA: : Fe, Wfrl Onm fiSBHUOSB. 
f&&f*5 : SiO,, f&giassia 
_LSBffl11@6 : Pt. JftMHKSffi 

rmmnmi p t .. imsig 

Tift*® 8 : Pt, OgtHR6 0 0'C 30 
[ 0 1 1 5 ] HattHfHHb**. 4 5%i&ofc. CC 
±fBSSMffiK^b^«, EPffltt** 1 0 0 0 O e 
tO, SSt?©iW3£tt*-C**. 

co 1 16] mi©fissafcj:a t m2©mttji«. 

®mW3fa\zm3rt2, J; 5 (C^JSL/T (r>%. 3» 1 ©BB14 
lilt, FeCo*l 0 nm©*4 U/cfiB£l«aaSf*-?- 

Sm©F eCoWJ i>H6^X if^m^^m^Ufttc 
a£>-C*StSt>n5. Stol^ttW©*^© I -V^tt 
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[0117] (Hitm) si skipo. ?nha> 

m-r. fc^u 01 8<ofprsm^mioyprsmtvx. 
^2©5Stt®%. asflsj*^02©iai4®. ^2©ttjra 

lSfc«k zm 3 OMtttHfc J: 0 «KS Lit. 

SKI : SrTiO, (00 1)1 

»1©?K14JS2 : SSIiD. La, (IrCr) 
0,^n^*-f HK-ffcigJ (Jl*2 0 nm. j£S@&5 
5 0~7 50'C) i. FelKi (I»5nii), EflKS 

aesa) t©ais«j£ {*zmc2m-?^>mm) 

OHIO) *S(S3 : All (JV*3 nm. (S^SJS^ 
S) 4 5 0 mTorr©®^ WM^P 

!H2©?!1£Jf 4 : aSffliUO. ^2©«14S, ^2 
©*>fl3Ji, ^3©BSttJl*^fiS. ®2©Mttll«CoF 
e (JS*?f2nm). ^2©4iraJll*Ru (m&0. 7n 
m) . SS3©5814JSttCoF e (11*2 nm) . 
<&i»#5 : SiO,, iiSgtig 

±gBffl^®6 : Pt, ^USSSia 

TSBfflS®7 : Pt, fi&BiS^ig 

T*^S8 : P t , fiKKSS 4 0 0~7 5 0'C 

mit^MQ : FeMn (J?*3 0nm, 



[oils] mfmm&itmz, 40%^^. cc 
t?t». ±Ka»oa^c<b*«. en»n6S^* iooooe 

[0119] -«i58tB*-CfiaSt'5C £-CHt 1 ©B514Ji 

i«r 2 <DMnm<DM{mmw3faitKi<>t l cm.£Mmc it 

yte^Sta^©^i§-r, IS2 ©4>BBB*yJ: 2 ©65 

ismzmctm&^-t tmmt o /c„ «©item, *^sfe 

/t. t?t3tciugwi©3ST-© i - vumzmmvtctc 
5. t>-rtin^ h>^^Sfe#*©<«tnj ; &^L//c <> cn 

[0 120] (»SW8) 08iC*D. 7^ 

SSI : SrTiO, 
fffl©?8tt@2 : Sr, (MnRe) 

O^O^S-f MHM (J5*5 0nm, sE^?aS5 
5 0~7 5 0-C) i, FeCo^SSattJS <W* 1 0 



(22) 
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nm. isisagsia) tommm® (£a«:3Ji-ro« 
n> 

tpfflm 3 : Ar+O, jg-^^^^H^-CHS^ 

UfcA 1 -O (il*2 0 n m. fiX 

ms) fcisyasu, a i .o^ka lmsn 

teA 1 GkteikWm 

f&2©fia&®4 : Fe (J<?# 1 Onm, Jj£)gig^ 
S) 10 

5 : SiO„ ESJStagSia 

±&mnm6 : p t . j&igfiSM 

TJfi^©8 : P t. /t£Ki&K6 0 O'C 

[0121] igBiU, «fiSAtC*j^r, 4J|HJg 3 
fc. Ar +Otm-£*fX&m$KVI$MVft.F e-A 1 - 

0 (J*#2 0nm. (SMiSKSS) £&5!igU FeA 

1 OHMfcWcF eSfcfefi£;*1*Tf#/c. SnmOT© 
^K&F efi&$£Ji«Wm> F e A 1 OrStoftfclS^- 

tl/fc*?-ftft*Llte. 20 
[0122] mj&C 4 fllJ&ACCfcOT . cplfJJJ! 3 
£. A r ijX&m&VfmLtcF e - A 1 IS 1 0 
nm. J&gfiMa) £g^HSiT2 0 0 -7 5 0 *C 
©H* te&gxmBte UXmtcF e A 1 mmffitc FeA 

[oi2 3] mi<Dtimmtm2om&mte*ti?ti®. 

[0124] :*^09^Sit//c1»J&A. fltl&Bfc.fctf 30 

@©8il£©#£^;tfc*>©&c*BS-f HJS^eoSR^F- 
4#^<fl©SH L £Jfc$8l/fc4C*>. ^atWO^B 

fcw©**©i -vwtt*«ei/&ic*.-i»r*ifc h 

fc£**.6ti*. 40 

[0125] (HSI0U9 ) #swwH"c«. siispu i tc& 
mlfctn,. n,) (5. 1) t?44tfflOirJT* 
SLa, (Mn. V) O. (La, (Mn'\ V") 
O.) KOUt. S&(Ct*ttl/ft:. ST. LaO, Mn 
O. V,0,£. LaiMn 4 V 4 ©flt-34t# 2 : 1 : 1 
4fc&<fc5«C#fiU yu^fiSKL.T^Uf h 

4 0*. c<0tm-Ct4B»*SKM 4 ^I/'F 

97G*H«l (B»*0. 0 1 9-S$gAU/c7fcf£??ffl 
SI) *-C«EfiKUft:. fti$&&»l 2 0 0-CiUc. fc/c 
U JDRtm*KlW3W^rftC»4*«ct*A^t^6JSS 50 
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SrflH,>Tfc<fc<, T i ^aWt**^**** 4 ?-** 1 
fil»tm4H^«&sSLT*>«tottl». 9 5 0*C 

[0126] _Li2-C#/c-< U H4L-T. 
XHy > STO (SrTiQ J (100) 

®±ft. J?37 0 0 nm4iSS<fc9«:sSJgL^:„ 
£#HSUi5mTo r r ©T^^gBSt,. 8&iSg« 
6 5 0 *C4 L/C, fiKMfft. teStt%iS»-CSSRfi%*S 
{b-r-5^«?)«:. S^a^HM (A r 8tB£l) 9 0 0 *C 
-C&ABIl/fc. 

[0127] CSbTTftSL/cLa, (Mn. V) O e ® 
(•^PT-XjM MR) ±tc. A1MJI2 1. 2nm4 

&<&j:9«:flMu c*i^^»*x*2 ^mmtmvx^ 

afflMtS**:. »r»"C. C©m±{C. Ni,.Fe„ ('< 
-7O^)i2 0nniiaiU »/ 
V>r. «^P^*^ m4^-vo^K4aW«i4«cS 
£5tc, 4«^SR?-*JBfiSbfe. JRWHWBW* 1 0 0 
cm* 4 L//c. 

[0128] ttm>fc»ic. ±E^<a^#-f H8tc« 
^.t^l$iti 5 SA©4Sffittft'C$>5C o F ejo^rffl 
(,»"Cia!«©*F*fUlL*t. Co,.F e,.©J0U* 

4>700 nm4 Ufa. 

[0129] ttAttctn3Efb« (EPfin68W : 1 0 0 0 O 

e. : mm) zmmvtctzz. ±gs-tn^^ 

bS=lrffl^^^©fiSmStrt^b*«5 0%4ft^ 

fc©(c*f l . c Oso f e tomzm^tcm+owmmg. 

ffc*ttl 5 KgflE4 $e»tc. HlfeMl. 2-CkE 

^/c#f4©5%. La,MnNbO„ L a,Mn MoO, 
La.FePtO,, L a, C o I r O.SCOl,>-Cfc±3B4 

r*>. ®M,immtmz2 o%~i 5 0%4^0/c 

[0 13 0] frfc. -^n^^*^ hMI4«F eCoJ;0 
[0131] 

[®B©fS#%lftHj] 

[01] *«M©»«a!n3E^t3R?-©— ^3»©Tfflia 

[S2] *§&ww;mtimm=h ©-^*g©»f®0 

[03] ^BJOlSmffi^^^^©-^^© 3 ! 1 ®^ 
[04] ^H^<DfiBES(gtn^^ b*^©-^@.©»f®0 
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[08] *&W(D®Mmn£itm*<>>-1&1&(0«MM 
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*0-C&*. 
0-C&&. 

[016] *mmm&tmmi\3!k*<»-im<D«im 

0-C&&. 

[017] *^B^or>fiS»ffitn^fb^^©-^Jig©KB 
0-C&*. 

[018] *mi<DW^mn&<tm*<D-i&m<D®im 

0-c*-s. 



[09] *&w<Dmms$&itm*<D-BB<D&mm io [^©taw] 

[0io] ^mxom&mKmtmtt-'Tmibmffi 

[011] *^©««JgJa^{t^^-©-^!il©»f® 
0-C&£„ 

[012] *m}®wsmtn$i{m*<D-fct&v>mw e 

0~C4)S. 7 

[013] *ftW®®Mmn$Z<tm*<D-1&i&<D&iW 8 

0t?*-S. 9 

[014] ©sa^sa*^ b^^<D-^*s©»f ® * 20 
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2 m i <m!&m (®&m 

3.3a *HIJB (cfffSttk b < 

4. 4 a UI2©ffi14Jg 

5 

6 _t§Bffi^S 

mtsem 
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[018] 




7n> h-^-i^cD^^- 

C51)Int.CI/ HSSIIK# FI j-w-k 

H 0 1 F 10/26 H 0 1 F 10/26 



(72)»n* mm w 
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(72)^^ F£~A(##) 5D034 BA04 BA15 CA07 

A^FP^Sr^^P^SlOOeSrifi feT^S 5E049 M01 AA04 M07 AB03 AB09 

^gltfc^ttft ACOO AC05 BA12 RA16 CB02 

DB04 DB14 DB20 HC01 MC01 



